Analysis and Design of Communication and Transportation Environment Monitoring System Based on the Internet of Things by 肖佑铭
 
学校编码：10384                              分类号      密级         
学号：X2012230147                                       UDC        
 
 
工 程 硕 士 学 位 论 文                     
基于物联网的省级交通运输环境监测系统
分析与设计 
Analysis and Design of Communication and  
Transportation Environment Monitoring System Based on 
the Internet of Things 
肖佑铭 
指  导  教  师： 董 槐 林  教 授
专  业  名  称： 软 件 工 程
论文提交日期： 2014 年 10 月
论文答辩日期： 2014 年 11 月
学位授予日期：       年 月
 
 
指  导  教  师：           
答辩委员会主席：           




















另外，该学位论文为（                            ）课题（组）
的研究成果，获得（               ）课题（组）经费或实验室的





























（     ）1.经厦门大学保密委员会审查核定的保密学位论文，
于   年  月  日解密，解密后适用上述授权。 







                             声明人（签名）： 




















































In order to ensure sustainable economic development, the Chinese government 
pay more attention to protecting the environment, ecological environment protection 
is provided through the collection and analysis of monitoring data to understand 
current situation of environment and trends, so where can be an early warning and 
forecasting environmental emergencies. As advanced technology, online monitoring 
compared with the traditional, although difficult in promotion, as well as regulatory 
still need to improve. But regardless of the environmental emergency response, work 
efficiency, or in other aspects of the management level has outstanding advantages, 
therefore, the development of online environmental monitoring system has a very 
important theoretical and practical significance. 
In this thesis, researches the application of the Internet of Things in 
communication and transportation environment monitoring system. we study the 
relevant research status of the Internet of Things domestic and international, and its 
basic framework and relevant technologies. Meanwhile, we analyze the requirement 
of communication and transportation environment monitoring system. We also design 
and descript the use of the Internet of Things in system architecture in detail. Software 
engineering is successes used in to the communication and transportation environment 
monitoring system of GuiZhou province which used for analysis and design, this 
thesis describes the process of the requirements analysis, system design and 
implementation in detail. First, describe the system function requirements by Unified 
Modeling Language use case, it describes the functionality needs to be achieved. Then, 
functional and technical architecture diagram depicts the overall design of the system, 
as well as the related database design. Finally, according to the requirements, analysis 
and system design of the content, use the relevant technology to implement the system 
to complete the development of the system. 
 


















第一章 绪论 ..............................................................................................1 
1.1  研究的背景和意义 ....................................................................................... 1 
1.2  国内外研究现状 ........................................................................................... 3 
1.2.1  国外研究现状 ...................................................................................... 3 
1.2.2  国内研究现状 ...................................................................................... 4 
1.3  论文主要研究内容 ....................................................................................... 6 
1.4  论文结构安排 ............................................................................................... 6 
第二章 系统需求分析 ..............................................................................8 
2.1  业务需求 ....................................................................................................... 8 
2.2  功能需求 ....................................................................................................... 9 
2.3  性能需求 ..................................................................................................... 15 
2.4  本章小结 ..................................................................................................... 16 
第三章 系统设计 ....................................................................................17 
3.1  设计原则 ..................................................................................................... 17 
3.2  系统架构设计 ............................................................................................. 17 
3.3  系统网络架构设计 ..................................................................................... 19 
3.4  系统功能设计 ............................................................................................. 20 
3.4.1  环境在线监测点设备 ........................................................................ 21 
3.4.2  数据查询子系统 ................................................................................ 22 
3.4.3  数据分析子系统 ................................................................................ 24 
3.4.4  内网工作门户子系统 ........................................................................ 26 
3.4.5  数据管理子系统 ................................................................................ 26 
3.4.6  数据共享服务子系统 ........................................................................ 26 
3.4.7  数据发布应用子系统 ........................................................................ 28 
3.4.8  数据交换子系统 ................................................................................ 29 
















3.5.1  交通环境基础数据库 ........................................................................ 31 
3.5.2  环境监测业务数据库 ........................................................................ 36 
3.5.3  管理数据库 ........................................................................................ 41 
3.6  系统前端设计 ............................................................................................. 42 
3.7  系统安全性设计 ......................................................................................... 42 
3.8  系统可靠性设计 ......................................................................................... 45 
3.9  系统可扩展性设计 ..................................................................................... 46 
3.10 本章小结 ..................................................................................................... 46 
第四章 系统的实现 ................................................................................47 
4.1  系统前端 ..................................................................................................... 47 
4.1.1  空气在线监控 .................................................................................... 47 
4.1.2  噪声在线监控 .................................................................................... 53 
4.1.3  水质在线监控 .................................................................................... 55 
4.1.4  地理信息系统 .................................................................................... 59 
4.1.5  数据中心 ............................................................................................ 59 
4.2  数据查询子系统 ......................................................................................... 63 
4.2.1  基于 SSH 框架的实现 ...................................................................... 63 
4.2.2  数据查询子系统模型对象实现 ........................................................ 66 
4.2.3  数据查询子系统实现 ........................................................................ 67 
4.3  本章小结 ..................................................................................................... 75 
第五章 总结与展望 ................................................................................76 
5.1  总结.............................................................................................................. 76 


















Chapter 1  Introduction ........................................................................... 1 
1.1  The Research Background and Significance .............................................. 1 
1.2  Research Status of Home and Abroad ........................................................ 3 
1.2.1  Research Status of Abroad .................................................................... 3 
1.2.2  Research Status of Home ...................................................................... 4 
1.3  Research Contents ........................................................................................ 6 
1.4  Paper Structure Arrangement ..................................................................... 6 
Chapter 2  System Requirement Analysis ............................................. 8 
2.1  Business Requirement .................................................................................. 8 
2.2  Function Requirement .................................................................................. 9 
2.3  Performance Requirement ......................................................................... 15 
2.4  Summary ...................................................................................................... 16 
Chapter 3  System Design ..................................................................... 17 
3.1  Design Principles ......................................................................................... 17 
3.2  System Architecture Design ....................................................................... 17 
3.3  System Network Architecture Design ....................................................... 19 
3.4  System Function Design ............................................................................. 20 
3.4.1  Online Environment Monitoring Equipment ...................................... 21 
3.4.2  Data Query Subsystem ........................................................................ 22 
3.4.3  Data Analysis Subsystem .................................................................... 24 
3.4.4  Intranet Portal...................................................................................... 26 
3.4.5  Data Management Platform ................................................................ 26 
3.4.6  Data Sharing Subsystem ..................................................................... 26 
3.4.7  Data Released Subsystem ................................................................... 28 
3.4.8  Data Exchange Subsystem .................................................................. 29 
3.5  System Database Design ............................................................................. 30 















3.5.2  Business Database ............................................................................... 36 
3.5.3  Management Database ........................................................................ 41 
3.6  System Frontend Design ............................................................................. 42 
3.7  System Security Design .............................................................................. 42 
3.8  System Reliability Design ........................................................................... 45 
3.9  System Scalability Design ........................................................................... 46 
3.10 Summary ....................................................................................................... 46 
Chapter 4  System Implementation ...................................................... 47 
4.1  System Frontend ......................................................................................... 47 
4.1.1  Air Online Monitoring ........................................................................ 47 
4.1.2  Traffic Noise Online Monitoring ........................................................ 53 
4.1.3  Water Online Monitoring .................................................................... 55 
4.1.4  Geographic Information System ......................................................... 59 
4.1.5  Data Center ......................................................................................... 59 
4.2  Data Query Subsystem ............................................................................... 63 
4.2.1  Design Based on SSH Framework ...................................................... 63 
4.2.2  Model Design of Data Query Subsystem............................................ 66 
4.2.3  Process Design of Data Query Subsystem .......................................... 67 
4.3  Summary ...................................................................................................... 75 
Chapter 5  Conclusions and Prospects ................................................. 76 
5.1  Conclusions .................................................................................................. 76 
5.2  Prospects ...................................................................................................... 76 
References ................................................................................................. 78 






























放到 2020 年时，实现比 2005 年下降 40％到 45％；《国民经济和社会发展第十二
个五年规划纲要》指出包括实现环境保护资源节约成果显著，显著减少主要污染






































































1.2  国内外研究现状 
















星定位系统技术 (Global Positioning System, GPS)[4] 、地理信息系统技术




























和 CO2 浓度等环境信息进行监测，监测数据采集频率为 20 次/天； 
新加坡南洋理工大学开发的基于大规模无线传感器网络，实时气象监测系统













技术使用通用分组无线服务技术(General Packet Radio Service, GPRS)[10]网络改
变远程服务器上的参数，GPRS 功能由 SIM900 芯片提供。 
1.2.2  国内研究现状 
中国的环境监测是随着人们认识到需要保护环境和对环境监测工作的深入
开展逐渐成熟的。 
1980 年 12 月，我国首届环境监测工作会议召开，提出要展开例行性的监测
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